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A nmethod and kit for determ nation of thym di ne kinase
activity and use thereof. The present invention
woebm@tesisgo a non-radi oactive nmet hod and kit f®CT/SE2006/000246
determ nation of thym dine kinase (TK) activity in
bi ol ogi cal sanples. The inventlion is useful in the
di agnosi ng, nonitoring and prognosis of
A methoddid kit féraddtermifiation @e fisyniitind KinaseactivitiCahditse thereof.
cancer and certain viral infections, and in screening
of conpounds, e.g. new drug candi dates, affecting
ThePregEat indemmhhierRlss thhiroh-raigacieinidibéd amekit for delerinatién of

thymﬁmg%@ag% %%?iﬁgg ?)io AL /Pgréﬂllggt flg{/%}tﬁ\gﬁahs usqul in the diagnosing,
mdiﬁﬁkrﬁg” antngroBrdLs 6f Mldrolﬁér’étlm @iBordeRcorididsases, syt gs thcer and

enetlc nformation has.to dullca
Bl Rt Soand Rereaii of GETRRGTS. 5h P B cangidptes, affeoting
en@ﬁﬁﬁw’kﬁﬁﬁ\ﬁaﬁshmlm mas% BB strt tHedb @eat@A@A tHydnidihe monophosphate and/or

tes, i resence of all four

'""E’%ﬁfﬁWﬁ BB%UE‘F‘%'PPBQSSY”%GB'? 33%9&95 ﬁ aPtre
Tri-Phosphate (TTP, Fig. 2C). TTP is synthesized de
novo according to the pathway illustrated in Fig. 1.

BalcRgi:'tﬂﬁidﬁi on, mammal s and nmany ot her species encode the

TK, V\,hl excl jve resse S ce cycl .
e LA ol Jusor oA BRERG fhedenghs igiption 5SS fo duplicate
byiﬁlgbmgﬁlyﬁﬁﬁééte Hh?ﬁ/g@ﬂf@daﬁiﬁizdé@g)(tﬂ;:ér @@iﬁaw‘ﬂi@ihme_nts the presence of
no 0S , 1 g. . revl .
s PEOHT R POSTSHoS hidhe BisPaer oAl Tt decyibPUHp s, 9. deoxy
Thwmucy‘ Tm:ehbgphane GIWFTC F{gﬁ ZC?;'lSFtTFhQ%yn’dthésiz%d @@ﬁbwadmarhg to the
0 e rate O I VI SI ONn.

pafiEi Ryl h i BIa4S RN SPOEAR AT AT FL RyFcies encode the TK,
WHIMMlL@N’@IySS axstepstldii m1ss aélf efeleeslayd il YAUAGUSST HyHHINE (T,

AR a3 R LR SO e (2 e BRSERSE (e,

Fid12=) (F{@H gd kéUleBMabétermlhlah@n Mﬁﬁ(td?pl@rate@\/rahi&alﬂﬁfeer inthe DNA of cells
lents w n S nce

i Gilufs G S s beerl Besh SSEDHmS HeaRUES TSI RLGRIcligon. TK activiy

in BSRSE bRy dr Bek@NAES hieaithyihdiiddalk laad %@tler’ﬂb affécted with varlous tumour

mal i gnanci es The exi st two
oGRS T HENGATRITBONGS 7a b BB S Rof M ATE Saal flid was

fodrﬁj ih BbARyaRdiviat s VigleSRFbIB 88els weke foliRd $n p@t.ehtseNirobrmn tumours
ver-expressed in serumin tunmour di sease and

(ninse e U ARRIVSIDEES BCOTRMETHGABHPORElpical MegicRergspecially i

cohMtias bl d&%ﬁé?ft%ld@)ﬁ rhflighBfciégentaon. The TK2 form
in the mtochondrlo

exi sts_pure i des pein
| ocal i 2 aretedystt%o RellubE 9s AR SRAPIRRD Kal E% tg' or form in cell

diviidr 18 rE1BhscHRBLtha 68ruRPAS$-TKNTRIB i fhk Aérh 6vd3@3<9f&§;&! B serum in
than TK1 (1). The radigactivity included in th

tuppyclispaee aPﬁ is HE3gHrehusing Most F 1R RYFES T PEPI%P '%Q}%?'P%\B]e@ssay
actGBRG tOthe inRInEBh THhe( KT TemasEaypuUraly imtienfit@Mohdifon. Besides being

IocaPzed tg tr?enr%ltgch%nldﬂorg lTkE alsolhas a different substrate spectrum and kinetic
parameters than TK1 (1).

The radioactivity included in the procedure in the hitherto only commercially
available laborious serum TK (s-TK) assay has hampered its spread and use in clinical
medicine (2). Being directly correlated to the degree of tumour cell division in vivo, s-TK is a
complement to many tumour markers that merely indicate the tumour presence by over-
expression of foetal antigens or products specifically produced by the differentiated cell. For

example, prostate specific antigen (PSA) is an early marker of excess amounts of prostate
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medicine (2). Being directly correlated to the degree

of tunour cell division in vivo, s-TK is a conpl enent
woaotsmayiss umour markers that nerely indi cate tRETSENON00246

presence by overexpression of foetal antigens or

products specifically produce@ by the differentiated

cell. For exanple, prostate specific antigen (PSA) is

cel%nalﬁkﬂfﬂe)blé%h&ﬁﬁ ofthe R¥EESFnagaHareeictddl [08Y Béfb@@tHeSTK activity

the el evations of the | eve en .ar
e'eM%tiOé'c tieweye), n\ﬂ}‘%'éffﬁrtlémPH'éStﬁ"F@ té’c‘&% ‘3‘%? {éﬁ‘tg\?&f’ SB?HTS to grow faster, PSA
antid@ngKealikreM®lidapPehrd WHIlE irdrédded stTK d@nwiy is‘feuﬁ@(ﬂa)tﬁm in addition
and starts. to Iggrowf aster, PSA ang?rg[‘e' i Kal |
i

to ifg s BB Hsel seRligationria P2 vl ey, the

- s-TR actilidpignd Alferatibsiih it9 Rinklcd diSo siﬁgeé @Ut a’f'pétidn@Wﬁtﬁ gegaﬁm need for

cel | rellcat|on in patients,

a
changs ia thﬁ@%?t’:‘t“? '] P?W’e&ﬁdTh&l 'W@P'&?WC&P“@@‘Y%S ﬂ?ﬁ ﬁhﬁ &%‘e”t s
out@bm@h@ﬁe@uétwae@ aiffestt tuthdUR typRE e réiated raeedlyf sth egpger therapy

rapeuti c treat The or ce .of a
instalsk 0L PabeT S0 S T15A ALLAE W COT s T 1 1REo R RAlRer to include in
mu?ivéﬁﬁé?ﬁk{dﬁs\mu%e Mbﬁﬁrﬁ?lag&jlélﬁé @tz?s nat ur?I ly both to
ype o er all e age patient a
LR or s GpRnUAN e PTRT Tt theTs hes ihsree U es e By (gjactivity or by
prdc@dtf?é!sﬂbté@f hphe pﬁ?ﬂ@él%rés@hc@éﬁthb TKal grofefaf24 etk RRpressed size)
3& nmentjoned, in th ePrlor art, the TKﬂg%
(1 |T'}?e|ﬁtt?fe‘§ﬂ°‘%§‘éfeéo‘t'%uﬂa9°thta§ ivecandinagfivgengyms, Hiusqiese
protih-2etdchiéh H&Ryd Bemsélétel po@ﬂ@ﬁﬁmg RfivityDBhiSelngtr=pt lmeapé&éd
d gene expressed size) g)ﬂ PThe | atter
t

ocep
Phefiamengp asott 1aeplyastivi th% Pestages/afdne e bsil{cle, he<at oell division,

whits eCTK S8t ok BB8gragsfinspre@idteindiedf Naight ave SifdH6nt half-lfe. Thus,
activity. This is not an unexgect ed ghenorrenon as TK1l

0”'V§“%ﬂ?§¢ of @t reAsUAng R agiiviivilsbe edgressed herke cel |

cycl e, | géherattallCRY hetility bS48 coM@lé;t'ch ah hﬂ:uEKﬂor%ﬁh@ s&mple to be
or degradation products thereof,

ht
angly2acoRiint opan podlipgus therpgh in B?ﬂ3§n‘iﬁh %@%S@h%tﬁ “dgppr (e.g. Adenosine

Tn@@%ﬁdté‘gﬁ(ﬂ% aaa@tmgﬂr* tor M. TREreafisHtRS 8RBURESIDrodutt, i.e. TMP or any
general , TK activity, assa s consi st of an

Tanﬁtﬂgyaﬂﬂ%wpmspmt@ is dRisraineg aEéO'EQM’éI yzed with T or an

ad()airplsaa%ahiﬂ ge&pbed TR atalﬂﬁ,eas@sy@manaesma@@@quas used as
Adenosi ne Tri-Phosphate

h 2 3ybstrpbia T s bownd 1@ ity yming 3% B OEAD chorggs iger paper,

any whichNesCgiB8e qURAMNP RASIRREh ®rdet t6l Rdrfdva iREed T Jubkir&W¥SAfter drying
A) In the early described TK aché(ﬁ assays,

3H
| abe figr paRafitia r'i‘ere(dnacm%f Wsdreassirad i hal-oungp Heuever, stil
boupgidaetifd teblshid dé&@léﬁéoﬁhﬁ]&ﬂl lnﬁ%&ﬁhe%ﬁf 46t ihtetds€m using s-TK as

paper, which was su seguent y washed in order to
rewa\néarmm@re&ep"moﬁi%@ton i4. After drying the filter

PRI thk RBmatdrsi eR)%ﬁéBIé{ 'P?M fi 'I"F@IQEW Efés'oﬂn% R A. Saluggla ftaly)
weve |

bet a- count ger 1’55[5 | oact I ve test
devéSSﬂNetﬁdmthe Ipd@ﬂeameumm@e peldii)ds verd asnsldqstrgte fphTK The Mono-

usi ﬁﬁoép%m %ﬂ‘?ddotcfygé?@lrléro X r]‘oeibﬁéélp@%s( @HHuVB), is

In the co avai I gen(
(Di agmfaﬁedgy,blndmgsttﬂomﬁngqur@ngﬁlumnmum Hydroxide (AI(OH) ) which is

subsequently washed in order to remove unused '?°ldU. The '#] radioactivity bound
to the AI(OH); powder is subsequently counted in a gamma-counter (2, 3).

C) The recently published non-radioactive TK assays (15, 16) disclose a similar
technology to quantify TK1 activity. In these assays either Azido-Thymidine
(AZT, Fig. 2D) or Bromo-deoxy Uridine (BrdU, Fig. 2A) was used as substrate, and
the respectively formed Monophosphate (AZTMP or BrdUMP Fig. 2B) was quantified
by analyzing the capacity of the reaction solution to compete with the binding of
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assay, radioactive |odo-deoxy Uridine (1251dU) is used

as substrate for TK. The Mono- Phosphoryl ated product;
woOadw/dessy Uri di ne Mono- Phosphat e (1251 dUMP) , PCE/SE2006/000246

separated by binding it to self-sedinmenting Al um nium

Hydr oxi de (Al (OH)3) which is Subsequently washed in

order to renove unused 1251 dU. The 1251 radioactivity

bougfzyinge-tabeldd AZHNB oP BYHEVIP its as HRS-AITRIF diardicBraURTP artibody
a gamma-count er The rec

nonvRg B%?aqwf@e%rzﬁ%eéve % ep Sefepg dp oyt Plat. 4. detection

techp@b@géﬁ,tt\,@ Byt i fy TKL act | vity. In these assays
ei ther Azido-Thym din - deo

D
i i i nelbe ARGy s Wiso ABOWD BePT S BC iR goraadoes not
seérﬁ%ﬁef:ew BROGhIOF mzwmbgaﬂ@mlds%ﬁwﬂmg oS ldwreof TK, since it

was quantlfledb in apaci t
mepRYo5 LRI A 60 oWBl@l"ée i e BBAGmAYn of T product
to 54 FrR&¥mEN tbaidiedd 4R (@5, ﬁ)dwwhémpans gmtjlremwﬁ dPrhe TK
anti - BrdUMP anti body I rmobl i zed on

actdly irsthe IogMaldapeR) vaesh ean ditfer Qsethasyt Eﬂ Pl be?wee young and old
indflfduRed, bR pBMcGI@It‘lﬁ@héﬁ theer1Eb$sis uddosr blo@g@e%aﬁﬁples devoid of

radi oacti vit e hitherto known non-radi oact
meaggrapledst%em'e@é% FHET £ SRRt P'@W@h@ﬁmfearangﬁih Mﬁ fluids.

bi ol ogReaéntHa Ve RcEMBIMhNhdd céiPiid waeb.scl@éedmhz.a e
it nmeasures the reduction of a_ bound tracer,

copplgmentag agivie P’ IMEK. Ned ang a5in qqznw%tmcw'”tBK pigerein the TMPK,

NARTR T K igené as 3Btz FHatSAvENtEN sldireck)to cldiiting @&ﬁﬁﬁﬁﬁnant cell
good resolution of the TK acti vi tx}mn t he

ing’ anrlt ingidiog tereldiner@i ScReaning ¢ £AMPRHRES ?ffﬁcanggmé%ﬂathways (17).
young and ol d individuals, and particularly when the
TK assay i s used_ on blologlcal sanpl es devoi d of

Degeriptiempf heripyentigice | evels, such as spinal, pleural,
ascites and ot her body fluids. Recent|

r econbil RAREESRBLINVENEIPD Prquifies gasengitive Paeiéaf%m?ﬁnpihwadlnﬁ &inase

asSE)TRAIERE é&ll@élﬁtbmlafe\d Pledi l’éﬁKTh&\'QL K ;ﬁbdﬁtﬁ? |30d|recﬂy processed to be
conbi nati on wt wherej n

imgebilizegn 3 &plid %tafacqﬁa@ then%ﬁ?tlvd}ﬁ 'qvel 'a.dfree{yecwantsﬂed e. 9 using ELISA

prdéé@%' ng) \ﬁitﬁoﬁﬁﬁgﬁﬁfwtsaﬁﬁlels fbr J2oRdHYy Kidastieelene. ng t he
I'i ne for screenin

d ff
huaJBS pevyntRL g e e dTRHBeneR (T AT, fyAtdine - 5-

ph@ds%ﬁ@fﬂéndfé?‘é@é‘tli e PHOM) Aesvif |r$§'bﬁjldg|d‘e¢ samarer adl araseay figid sample.
i ne kinase assay that can be easi M aut o

The Mg eraplesTHEPIeKNBIRSASE: 2cEUERte Bd NiBhRrss s gelpihipetion of Tk
acﬂm‘ﬂpé blo&?ﬁca‘l’ﬁarﬁpl@oé b%&if*}'rffuﬂﬁ@r Aivdub e cdl Ksaﬂﬁéle Vvad Well as pure

| evel rectly quantified e.g. using ELIS
recebinadt M€ Ig0zy®Psw t hout transfer of sanpl es for

secondary neasurenents. The new nethod quantifjes the
t hymi di uﬁ,’th%lgyel@tmls (i;&qq_ted {qﬂ,me@nqdé‘or d@ermmatlon of thymldme

klng%@gpﬁﬁra‘gg\ll’l@nﬁfe%cﬁ@%al Eaﬁglegcognﬂlfsinél?je aebb bf Eohtadling, in a container
contalnmg a single stranded ponn(‘i’Jcleo’udeoasy a prlrl?lller or terr;%late attached to a solid
surface, a Basic Reaction Mixture, in a buffer, comprising the following components: a non-
attached single stranded polynucleotide as a template and/or primer, a modified deoxy
nucleoside as a kinase enzyme substrate, a phosphate donor, a nucleotide polymerizing

enzyme, and a kinase enzyme source devoid of TK activity, with the biological sample,
incubating the mixture,

optionally washing the incubated mixture to remove non-attached reaction components,



10

15

20

25

30

35

The net hod enabl es sinple, inexpensive, accurate and
hi ghly sensitive determnation of TK activity in a
woialepgiisal sanple, e.g. body fluid or a tissuBCOSEz®b/000246
sanple, as well as pure reconbi nant TK i sozynmes. Thus,
the invention is directed to & nethod for
determ nation of thym dine kinase (TK) activity in a
deterroindgi tha brdantdfehe mogified ide@<y£ rh&lemsldpshaifhasdueteadrtcbr[@rated into the
e stranded

So'ﬁp Ef@rfr?gg'ln %‘%qneﬁgorﬁerénﬂ&ir E%‘?pq%t late attached to a
de‘%OI e gstﬁﬁé'ﬁtcar%wﬁloqlgr?%w WE} t | on amsértnldfgefho&hg} aar@ﬂjné%’f “ncorporated

mo&dlﬂegldeoxy nashetesitiepol ynucl eot i de as a tenplate and/ or
prinmer, a nodified deoxy nucl eosi de as a ki nase enzyne
subst r afTée eapreksiop hdeveiddd Ti gctivity’i ixcindloé pebsent specification and

ap;g?nd%a%!aaérﬁ W(lar%%yt%eaﬁ rﬁgat@h%ia gsag Ioﬁpﬂ%t 3F J1"{( %gtl\g{g 9 Egall, present
that Hevilbmotti mteéereom)th tbaaktfgrmeansé loﬁtyletrhﬁhoah ofJIbaﬂre@nhmnct ure

to renove non-attached reacti on conponents, determ ni ng
t he anoirotther ittsheuldbdiuhdedtodd dixat tmeidétensined TKreativityds proportional

o BERRREHLARI R B ) o 5
activi tY ?ess%ml o#n%{erge% ek?ﬁdb(?%g d’ﬁgtl\e ﬁ‘n@{ﬁ%tg Hl)&ﬂ? |Q${ﬁshed and the

anount 0 I ncor eoxy nuc eos|
deterpinata®i ofithé dewantbfdficoforatet imadified d&oxy nuclh@supr issaarte by adding to

o REHAEAL T8 SEP LR 857 o b i g
nugeesdmnand determiningithé amountioh trexdified elemkyt hudéczsnde that has been
ch?pr g%%gﬁg(agteﬂﬁw&g g%éngﬁﬁth att%ﬂ%o‘ cjgl}{%?‘?n aﬁ@i %é{etchf‘:érwith the aid of

thedebelvity is proportional to the anount of incorporated

modi f ' € nH?\,h{?)ggl %%Bgil tﬂ%%e%(%%s&%(% ?’Sf\vgﬁtﬁwe[hé gﬁlgs? ﬁrézyme source is -

enbodi ncu
seldeted fronmihe igooupodonsiséngofcumamodalisn celt [iror edtedt deid ofekK activity, a

nucl [ y -
fuq%afjv%((%(}rll exie %cgt dgg%fd %F ;IIR%% I\Ht)flh%ﬁ)gag |a 8e|l lﬁg ae]xP tq%&&g c())rf TK activity,
a cohbirmatidn bf 'éMPt(eamy\luulE{dseiesil-dboaJMtajlenaﬂesl(Nngfrd)mepurified
.fied deox '
mefReRD 5Pl e Bhecss, e By TEACAREhR Wor A rRE Uhgel oo exract
a coalbalatidn af TMRKtandhidkefrarh gurifidchbadberizh cell e»ﬁra:tsealcabblnatlon of
| n. an nbodl the nethod of th
oot TRByTRR qufo g LBt o bR LR, iRrbHaton o
recoathiiasit fumgaloTMBKraadmaiannanbfdngbl MeK,ea(tdramrImhﬂeatmncbfmécombmant
tract ' .
vag ok oo el RRl ofdriel MR SbPAEE HYBIhedhartb knases
might tcomietfyom diffenbsouateson thné atidviekCoanbihations. rsiedmbly, the enzyme source
. di AOE]OSIP e%te ki nases ]fg urlfled
is @ yedst céll"exiract, such as an ex ra of Sacch romyces Cerevisiae.

In another embodiment the incorporated modified nucleoside is derived from a
correspondingly modified deoxy nucleoside.

In yet another embodiment, the modified deoxy nucleoside kinase enzyme
substrate is selected from the group consisting of BromodeoxyUridine, lododeoxyUridine,
FluorodeoxyUridine and VinyldexoyThymidine, and it is preferably BromodeoxyUridine.

In a preferred embodiment the solid surface is a plastic surface, e.g.

a plastic microtiter plate. However, the solid surface may be of another material onto which
affinity molecules can be attached, such as plastic beads, magnetic beads, and agarose or

silica surfaces as chips or beads.



10

15

20

25

30

35

manmal i an cell extracts, a conbination of TMPK and NdK

frompurified fungal cell extracts, a conbi nation of
wOoRK/ands NdK from purified bacterial cell extPatiSE2008000246

conmbi nation of reconbi nant manmal i an TMPK and

reconbi nant manmal i an NdK, a combi nati on of

reconbi nant fungal TMPK and reconbi nant fungal NdK,

and a cdmbiilhatatheer eatbodmeantthensutitl sheiadecatiadhed MAl§lesstichnded

oo AR B0 ¥ Bl o SR DRuPIEER, B3y s

t he aboeeferabbi thabictogical Barapleramalyyed b eheernathoe of therineention is
sl PR LB P T b S S AP A v 5P
pldura dluidpasdites! tizogkd, icelts amdodxdrastsdieeresf. Uissue anld Eelbsanaples refer to

correspondi ngl di f,i ed deoxy nucl eoside. In yet
Cytgﬁ%lichoéPuglﬁ%B%ftPr/?gE%)e}leﬁsé nodi fi ed deoxy nucl eosi de
ki nase dhzymentobstalst dirdcteddelaacissay kit fondeteemigaiiarpof thymidine

B3R AT AR, oRSas RIS i oniner o
supgaeeft-attaghby siBylerahdeded pblylicieatidé as a qlun&ftr endfedtemplate, a non-attached
astic s

s bl o e e B8 B Fcpiflet B rymucteosice as
a MﬁsémFynmyumBiraoé, aac?m&ﬁlmte ldam(ﬁL ) ahcledlatlctet pmgvrgérizgfg‘ érdytng, and a
. ecul es can be a e uc ast | c..beads,
S B sk ARl SRR Bing Wiete MicPartEd bfitstcaae

chi ps oiin bpederrémesbodimeancftthe assayikitaif tresnihvértien sthk ki comprises
R P SRR RN SRR B s
frohma matrinvalheding aatiesur disedses aral groving dalllo bogpended eaninel serum.

anal Y2 BT T oSl 1 5201 B . o
additoredily abmﬁpéséwdne%rtdedtrl(a%l%)ot(téi'%plath eor{itﬁinirfgl i?lbdr-:al_ or several wells

t . an s thereof. Tissue

S”@%%I'%%%Pe‘iIﬁ'ﬁé'ﬁ%@%‘i&eﬁ*’wcﬁ%ﬁg@ Lﬁ c or nucl ear extract

sanpl eslin dinghémaratddirnent of thal idiofding meértibnt theassag kiagdditionally

coptiserid oI G ol WUARBNE BE iAok neggesis. proforably

an 2apanalabeladfinityecohjugates slictdas ar hatimdaidbetibe dits arkglite

st randed nucl eptide as a prinmer and/or tenplate, a
PhosRha ?8&%&]%&%‘?@(@3@??%1 ‘pol ynucl eotide as a

t enpl at alsaridaareniodment oflagsag ikitioe thedeeation tied idasdetenzame source
. a kinase enzyme substrate, a phosphate donpr . .
s SHRTED TR S IPREPTSTING LA FOaBmala el TP exeact dhygiftef TK activity, a
furgaldetigind exwad defoitl by TK dictietyka basteridl TE) lisandxteacbuévoid of TK activity,

In.a preferred, enbodi ne t assay, ki.t of .the .
a coREREPE AT YREVER Kopem k) 4 dufiealie i ohgtonal kinases (NIK)
frosit p?mided tharrahalian cefi ekﬂf?@tgmynbi@tilamr?lf TP ardl 90K Frabl gurified fungal

eference are seru m avi t r
cellSXgise SaminghomPhEVER and NelcRoi autied Saglerial peltextiants. @
combination of recombinant mammalian TMPK and recombinant mammalian NdK, a
combination of recombinant fungal TMPK and recombinant fungal NdK, and a combination of
recombinant bacterial TMPK and recombinant bacterial NdK. It should be understood that
the kinases might come from different sources in the above combinations. Preferably, the
enzyme source is a yeast cell extract, such as an extract of Saccharomyces cerevisiae.
The invention is further directed to the use of the method and/or the assay kit of

the invention in the diagnosing, monitoring and/or prognosis of cell-proliferation disorders or

diseases, such as cancer or certain viral infections, in mammals, especially humans.
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In a further preferred enbodi nent of the assay kit of

the invention, the kit additionally conprises one or
weevwrialissi crotiter plates containing in one OPCESEZ0&000246

wel | s surface-attached single stranded pol ynucl eoti de

(18). In another enbodiment of6 the kit of the

invention, the assay kit additionally conprises a

I ab_e:c | eg' hgf:rfvieﬁildrylslmbmomial@ div'et‘,ﬂ@datf)gﬁenis‘ewfftlw mathod and/or the assay
, i fied. deo nucl eosi ra an e . ,
it PEe M EGHSIT e BSEBRs BhSabouS e fxteh BB el igtes, efiecting
enkyaheticl pathwayk hwigitk arldyrod spha siphidvastonost tiyrhidinepheepieedess h

per oxi dase. Al so in an enbodi nent of assay kit of the

I nvent i dhe e ldst m@atoreazispects ofithednventise hagtbedofmiwated in an

t he consi sting,of, .a na lian cell lin
altgrBE IV naRel s 4 ey o £ fvgR e dRgriaeinge mopfiotiic arid Prognosis of
cellprotifetatioh didérdats ovdibyases, iabitasrdaateraricerthinvirakirfettats, in
deval d of TK activit

magase PRy e el e g B b i g @hfon andior the
ass{elyCHﬂ)aci:bmlmgrld thd ineshtivanamd & atetiarl for esd indicd screaning of compounds,

nbi d NdK f fi.ed f | | | .
e. Qgﬁ?wgn tggscang G‘é}ﬁﬂ, %/E%qtling ﬁnamqiwﬁq%m%\ﬁ%/rsm&c plgﬁ]%g%wcg ?lbedformatlon of
thyhddihe ph@éph@’@slor mtérlfétetvﬁth the synihesisbf rusletd adidccomyprisigg the method

aoBE L P R 5107 BRU %?é%gw%ﬁw%ﬁwvm%. nan

fungal K, and onbi_nati o ecomnbi.nant, b
TVPR. and W RO e e P et 6 S TRt tyepige BelcFmination o
TKugetitysih adndy fai sfahfplédsra@EESedTbg bilisingreecdirextradi ddveidenftTK activity.

T bEBioalhtat & BRSSO B SR rubd R EHRR oY erdy i incorporation
ov&¥binas bolbfth&Spoblat @diﬁﬁ’ée&dﬁlﬁfhethe sulént rddieadtive emdtha(Frslifigen® TK-
furt her dlrectedtoth% %of t he nmet hod and/ or

he
REAs Qé@Sq(lintS Bf- PAHIGIR N (@d)iandiwite the 5@%6%‘1 gﬁftlve me hods described

(157R8). Nt bAIY deBs {HeIpresad nﬂéhﬁorpéroaiaé lbrhahiibastiieiméthod and kit for the
di sorders or_ di seases, such.as cancer or certabn vi r.al

detegiQn-¢fi SSHEN TK@CMM%“G@Eﬁ&?'%q’ §|91 ledissfofpobust and provides an

andIPiNy LSETull BetRed fdriaRMbste slirpéeed to the use of the
nmet hod and/ or the assay kit of the invention in the

screeni Fgr Pk &\@Wﬁﬁon ﬁe;&s toftﬁ:‘ﬁuﬁh e MRBdddAHRSINvention there is
affecting enzymati c pat hway }/]obst uct the

an ARFHAEIS "@mqnﬁ%ad?mépfgﬂ{%ggmttgg } iRghe Bagic Readtion Mixture
in ﬂméroﬂﬁghﬁ‘:%ﬁ@l@t@n@fs ddveral HU&éﬂtld@ﬁrllﬂSﬁMsﬂ}%téﬁdﬁbﬂe&\ﬁsﬁd especially

h f
ATIFE g?gfp%gég%t50|ve mgg’qkleq{eeé%qﬁzl g@%pggwc%rrp&ated into the growing
cheﬁﬁ bf thie Rilich Bdna | hte sy e PE il Ssofd saiffRaR @Sparitigiryasreferred to use a
cer or certain viral infections, in mammls,

r'b%gb@QQSQhPS9 glegtide agBRgsPNEieflP"Phe net hod according to

the i nvw&n@é}ns&%eht csfmee m&ﬂ)bnkihére% BRIl & rh@thbaﬁ)r the
invention, and a nethod for use in the screenjn

deteBRipatioLe Theagjivith iz H‘Pi&?g'cebﬁ?dnni%\%gonta@fr@c in; %Buf?er the sample with
a BREEYR&CtSn m&lh?é/ad&nmhgfé dife abé%deuqiowbaeémmtacﬁéu &f a solid

t hym di ne phosphates or interfere with the synthes

sun@cerﬂ&q emplaie ?H%/OEBrllﬁjﬁr', 8i"RY- ailgeher:singlg strande polynucleotlde asa

template and/or primer, and a cell extract devoid of TK activity so that the biological sample
provides the only source for the TK. The TK activity in the biological sample is then
determined by determination of the amount of modified nucleoside that has been
incorporated by polymerase(s) into the newly synthesized double stranded nucleic acid
attached to the solid surface, e.g. polymerase-directed solid phase incorporation of BrdUMP
that is subsequently detected by using an enzyme-antibody conjugate against incorporated
BrdU.
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according to the invention and/or the assay kit

according to the invention. An inportant feature of
woOheooroeiis®d of the invention is that the deter FRCIAE2006/000246

of TK activity in a body fluid sanple is achi eved by

utilising a cell extract devoi’d of TK activity. This

in conbination with a preferred solid phase

| Munodet & ptdf@fedémbBadindbint tha et dr ddvioldnof TKedatioitys s dertviad from an

exiadt RGO CPIR T Yok Proieaen rbodrie Hecenggtje gerived from
extPéo@é M)mérﬂmaﬂén ednd. mid ﬁlrthé\epréﬂﬂ‘ed adibedptdnt thenittaet] slevoid of TK

i bed ( th - -
actfianEPdied B PUdied TORTRLEY BECIE TeL . Bk iitpg o, afiy
purifitatiste e ahdther refedret wmbbWinddtit the éxtract, devdie bhold ab&n@l@cbnstructed

o b AR P b 45 e

ph&&bh%@?@félﬂet@i)l and Nsdvecgc ba. 43[6 Nuiclddzidensipiiasphatd (NDPY kigases) from
enti o ere |.S apnso u re I r
rechbERb SIS corgPTed B i Busd o, FofiHy Ve E}Wr-'éa'&qa NGl genes

ex;Me%éddiﬁﬁ alsrmtablb uéét@ral host sﬂl‘éﬂﬁﬁh;gxta% Eisvgenan@ esleirayet another preferred
an e use

| eotjde tri te
e UER by GBS 16 8 NP cois Wl Hip prreH sbodiment the
celPOERIE delisi@ bPTK JtBdty| Blderivdibirgh (b‘%é\gs waet, Ea@éhérb@yces cerevisiae.

prlrrer/ npl at e, syst em on surf ace,
DT cuTB PSrERETEn evpalBatrk pet ey iaH saiskegri in @ biological
sanﬂﬁl@' &1 hel@etasted ARG BBRIAINGE MY Using™ M%X&B&Qﬁwﬁerﬁf Tefactivity as a

) e invention there rovj ded a
Kingt BTGP G BTRecLB o PPy TS BReGIR0qPecaroreligh, e wgdified
nudlésli@cting, in a buffer, the sanple with a Basic

Reaction M xture, .confainin aslngle st.ran

pol ynucl Qgpp@ém@@p%ﬁfet e ggoLniefjin %qjﬁﬁegé’%ocgfe?ddwucleosme can be

make Wpla Alifbaned dfferdiht wasss, s@hraybyadett@mbﬁ @f Sengbdfictionndee
| ner,

nulgsak ey &1 BN neanyepticy Rt By et SN dgRplogical

meSHP hemBly BAzg@e Ltdk@d%wnamrmmeéa;x(ml% The TK
activity in the biological t hen

by deter s8N SBYHE- qu?éedaﬂfgw r?%lfugﬁ{ﬁjlﬁf.lr‘.} g"r’i&]’l‘? g]%tg;nagatlon of the

mcbﬁb@t'at&iiﬁloaﬁléﬂ nuBIEesiBe hvatidttlis Pvatealty ﬂﬁil@ﬁ@bﬂ:ell ;Bl'bﬁfefd“men in the
synt hesi zed doupl e stranded nugcl eic

blog}ggcgzmplgo Exaaples of gifinity rfnglgguleg |r§;lude antlboc? ies, such as monoclonal

antﬁB?Jd)%er%ﬁﬁgéﬂ blﬁ@hg@agmbht@ tRérase Incorporatl on of
BrdUMP_t hat i s subse uentl det ect ed

enzymoTHn PToSBay MG NS RS it O o8 PGPS B jegied papdified

nud@eddid®d, &rd\e arRNdOHIBBEN ditdttePAddiRs Brdlgiﬂj(ﬁ)lsdvé?él oTerr modified
act|V|t is derived froman extract of e

nuglassides arh kaswa e dr eh 'ﬁP@P%PP%‘H“%HB%’%Wﬁ@’?% q lietne T and thus can

be @¥&d RGhe hietithRy éf\ﬂ@@'prfeéé*rﬁﬂu@&@n[l@ﬁt'l%egé M&l’(ﬂ@abut@ﬁe &6l lirsited to;
In a further preferred enbodi nent the extract . devoi

Vingidergy ByEdne. iU ancebi G op &?ﬁﬁ&hﬂ“ﬁftwe@%}?ﬁﬁvn%mo ified

nuél@ééldc@ﬂarv@%eﬁ uSed Ihé ehethét of 18 inlvemtioheshdtdivesatéilri doynparable to
Br&@lﬁ ication. In another preferred enbodi nen

hawgh theyeawreionax iagubalen jmes REGHRATY GH& Bche [Bek of an idea

monoclonal antibody since the available anti-BrdU antibody conjugate was used also in
these experiments.

In a preferred embodiment the polymerase, used for the incorporation of
BrdUMP into the solid surface primer template setup, is RNA directed DNA polymerase
(RNA template dependant DNA polymerase = Reverse Transcriptase) (RT) and the solid
surface attached nucleic acid template is poly-rA (polyriboadenylic acid). In another equally
preferred embodiment the polymerase is a DNA directed DNA polymerase and the solid
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by conbi ni ng the reconbi nant enzynes TMPK ( Thym dyl at e

ki nase; EC 2.7.4.9; ATP.dTMP phosphotransferase) and
wOldbos(0BGSR. 7. 4. 6; Nucl eosi de di phosphat e ( NDP) PRT/SBE3®6/)00246

fromreconbinant cells, exenplified but not limted

to, cloned yeast TMPK and NdK8genes expressed in a

sui tabl e bacterial host strain such as Escherichia

surtfel attabRed Riliclélb atidesmplerfis bh &tigsahedd mwpnméres exdhoetet oligo-dT

is derjve rom a funqu In a parti,cul referre
coBRBBNIANL [0 RN EF11h 8qp e emepalRa i PHaBs i 4y Seumerase
knél@f invedr bt @ bt&’é@dlldsph}ﬁsaéﬁachgatt@rhpléw @aarisisle ®NA witle and without a
The ?resent |nven§| on reveal s .t hat

t wWhi .
nof ol BB fidn. 271 BgTeL rashiFan Ay SabioYRrnl region o
thmwlmlcmém'tmtemﬁﬂé | D@etnﬁﬁlgtondr&w\oﬂhd notleitiacid is attached to

actjvit nase enz th a .
thepwr{?ﬁ%r%@gr @p pl% an,pél(g{eﬁ &5 %t?chﬁg gyft% Hﬁﬁ?? %owsmn is that there
carintt be @wé @Bo-nlibieicdeidedtianag tdr@ingtthe irtiteal primeritteraplate system.

i ncor porated nodi fied nucl eoside can be nade in a

nunber @f nuhhbdrer aativevirdamodifisthDRS dirgcidd DNA polpmefasehare known in

the a1 e e SEeTPY S Y b ob b oo e HME PRaeigs® ipha rom
variitristadrces AEEd e ik Y ORD NArgoBendragan enoditiel e‘méno‘é\sﬁ‘agment from

T O T

| polyRetdsedtbn TabBRSPhiles aguaitichs hative oF aoaiet WéM@olyﬁ\&éseoﬁ'om

Theimagebe 3 RSt BN P GO R AT PUBF G UG AT e

| | ti bod f t
ey cobathB T 838 R lbalAReSh BRUER LBRTES Geyere
Tratsclipt@sds RIGUECY2.pI7efos arekhowedh fitheat; nu@émiedempﬁﬁaditby, but not

. tib d di U,
iriohad i W et BT EHE USknsifiting FruSEiE Vi R M-MuLv-
RT@,%’]N@C]%W@WWNIQEQSIWRU el Akman thinbbsdefiaienbe Virus (HIV),

e netho fo'B'Slthe sent i nvention. These

d t
wh%%rﬁky%’lcagﬁ%ar%qlgs Rihis|tynf ofdg Wravsnw dexoyThyni di ne,
Fdu 2A . d
rodi 11 ed PRI G e Sinlol i Bl a0 oDRB BTzl A and tne

primbﬁ‘isidﬁéﬂefdﬂlyom ah @jckﬁﬁidéﬁﬁablb.tfﬂemowmr ablateritly dBadhing proteins to
| hcubat i

al t t ui r onger tinmes .
B e PO Pale Bl MR AIGRDEIGHaY known inthe art
Biridiirig tquy polystgent tsarf@?atdnaﬁa facidtatdd- Wy ttle) uaa of Iaidazole, which is hereby
. con ate was u sQ.in e .exp eri nent n
incylgh 8 B XEmBs PG oot PrarereuReys IR pofotiisR e
dinitmﬁpémfogtdpw chboBi‘rﬁlﬁzl?EDGC@ abm@EﬁZéurdfs w Eapk ?rdmiae modified

te rect nmerase (RNA
oIgHERId BTN KR oI 40 erBR ALY

Transcr |I\Mr‘§f3ﬂ)‘erélﬂﬁetﬁd§1§b fohempmlying technologies for the measurement of bio-
molecules present in a sample, using Enzyme Linked Immuno Sorbent Assay (ELISA)

technology are well known in the art. In a preferred embodiment a monoclonal antibody
directed against the hapten BrdU, is conjugated to the enzyme Alkaline Phosphatase, (AP)
(Alkaline Phosphatase: Orthophosphoric-monoester phosphohydrolase (alkaline optimum),
EC 3.1.3.1.). However, any other enzyme known in the prior art to be useful for ELISA
procedure can be used in the present invention, such as an enzyme conjugated to the anti-
BrdU antibody, e.g. horseradish peroxidase. (Hydrogen peroxide oxidoreductase EC
1.11.1.7) (HRP). In another approach, any chromatophore, fluorophore, luminophore that is
known to the prior art may be conjugated to the tracer antibody, e.g. the anti-BrdU antibody.
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surface attached nucleic acid tenplate is poly-rA

(pol yri boadenylic acid). In another equally preferred
wenhwdomssat t he pol ynmerase is a DNA directed DRET/SE2006/000246

pol ymerase and the solidsurface attached nucleic acid

tenplate is an oligo-dA and t®¥e primer is a shorter

ol i go-dT conplenentary to the prinmer. In a further

enbodi mﬁet/ertahﬁumleymast% s elthyr AP by HRPamse wefl dmown im the art.

t.h |id Dbh ttach | ated

oyt o e SRRCHAS RoG PR OGP JOY e e gL EaR e
sulbsithtd beowifaon eslopdsses yelowe Thplbserbhrdeycani Hdhread tab465 nm
wae/%ﬁﬁgpatgyémg %o%ﬁgswtgﬁeﬁgweoﬂﬁm%sgﬁerﬁmflg)fsltrépe% include, but are
noﬁtrma;dhepk:]drmaﬁm o ladémefetyl BRdixethiahe (&. grmMaPE QSAD, i, and CDP-

che
S RSP b e P S S o
lightrait ﬁVthﬂ_Ipdﬂi&fd—pﬁcﬁpbd)@Iaﬁoﬁ_lsl)‘Bll\EmndAheﬂ suisequerdt deabinpesition of the
rerfRlRng FoICHiE 4D SRRV B BATBOHOTE Gt TRE oo PR A for AP is 4-
Mettik aimpedlifery DM sphhits (anisR). Aftatdephosphovdationusf MldR Y the semaining

R S YRG5 g

defbétagalt BB hASESiIMAS fiMeroateterpdi f i ed, Taq pol ynmerase from
Ther nmophi | us aquati cus native or nodified, Vent

Degotiptigyi asthef drawiddeser nococcus litoralis and Pfu
pol ymerase from Pneunococcus furiousus. Several native
Fiqunss fopthief TiedctitAsalidr eefaed EDISA: gssiay mer ases, ( Rever se
ar e k | n the

.Ira
Fiokre - e BLe i a el T prefdiph it e AFmERdH Pelly
*Pathﬁvsj/s‘ & dﬂaswmpégmrwalilﬁeﬂ@ééﬁmwaWbl olney Mur i fn_e _
. a Virus an ef i n
RYBIHIS Er2rveter, Ty B et i arb iR e e O S
whi aboraxoednye rexhictaer RRB),els Thymidhiate kiygee(dfMPK), 5 deoxy
2 Y3l P bR P bl 58 s
pr e(NEIDIaIQ v. I@rmﬂalfi(i)armﬂ@:‘ae@ﬂﬂd% RNRgepdvitichbDbIAf pmlymerase (RT), 9

cov rotei he solid surface of

pol @é\@y‘ﬁeé%é'g tj:@}"&%%yé‘%ﬁel Biﬂ%'?%‘ Il plates are well
*Inpoetant r‘egulbfm??g albtors Bl. fsbidbgck iahibhien pB) %@hyfm’oeyvl\hsumf' cthe enzyme

can I |t | m dazol e, ichis

o BRS s RBIneH e GO aBst EHIPE S but Thor 11t g, of

this technol ogy. Use of 1-ethyl-3-(3-

. di npt hyl.am nopr | ).. carbpdi.,m de vat ed

PG 7R PRER SR kirE A BOREE P BT HelobBe s de

A. Putleesides s wel | known in the art using photo coupling.
Mapy. di f.f er ent t hods for enploying technol ogies for
thg'%ﬁgtﬁﬁ‘éﬂent n@?mBWﬂf{)l ecul es present in a sanple,
uUscag Enzyne Li n'tqeﬁmh.ﬁguno Sor bent Assay (ELI SA)
technol ogy are kno in the art. In a preferred
enbodi ment a non® e%’ﬁ%\@{mq%ody di rected agai nst the

hapi en BrdU, is Bepjddgakestidire t he enzyne Al kaline
Ph'c:gsphat ase,

AP
( Igluoro deoxyUridine
H deoxyUridine



(Al kal i ne Phosphat ase:
Ot hophosphori c- nonoest er phosphohydr ol ase (al kal i ne
wopbieranss EC 3. 1.3. 1.). However, any ot her ATBEE06/000246
known in the prior art to be useful for ELISA
procedure can be used in the pPesent invention, such
as an enzyne conjugated to the anti- BrdU anti body,
B. dlugleotider Mena&hesphatesoxi dase. (Hydrogen peroxi de

OX| ase 1.11.1.7) (HRP). In another
apié?%gbgﬁt%é%y cl%%rﬁﬂ?%npﬂﬁor e, fluorophore, |um nophore
th@Hs;i s known toTMRe prior art may be conjugated to
the tracer antib e.g. the anti-BrduU
anFi body. Sever al I%%F% abl e substrates for either AP or
HRBrare wel | knoBmUMPthe art. C eavage of the
squtrate par a- I\ll_.(ﬁ 9 Phenyl Phosphate (pNPP) by the AP
turns the substra% lt::)ol our fromcolourless to yellow.
ThH absorbance célvMBe read at 405 nm wavel engt h using
a spectrophotoneter. Chem | um nescent AP substrates
i nclude, but are not limted to, derivatives of
C. AdalentideyTri-Phdsghatesct hane (e. g. AMPPD, CSPD, CDP, and
CDE%E{SPP*JS”&“ s all dgarket ed by Tropi x (Bedford,
VAR USFIUIO ch $RATPOUSt eady state gl owing |ight at
47C¢Hgm upon de- phtsphoryl ati on by AP and the
sugsequent deconlﬁgsﬂjti on of the remaining nolecule. An
exanpl e of, but t'alimtation to, fluorescent
substrates for ABdugP4- Methyl Unbelliferyl Phosphate
(4-MUP). After gl_e hﬂ%phoryl ation of MJP, the remaining
I\/EthI Unbel | i f r‘g‘lJ MJ) is excited at 370 nm
waMel engt h. The @uTpted fl uorescence is detected at
430 nmusing a fluoronmeter. Description of the
drawi ngs Figures for the TK activity solid surface
D. Bkidothyasdisey. Figure 1. Different pat hways of TTP
production in the manma)ian cell. *Pathways: |. de
I\Iogbé{&éi'mn, | 1708BPY e pat hway. *Rel evant Enzynes:
1TRym di ne ki nasgzfTK), 2. Thym dyl ate synt hase (TS),
3. ribonucleotide reductase (RR), 4. Thym dyl ate
ki nase(dTWMPK), 5 deoxy ri bonucl eosi de nonophosphat e
Figurd13sCagd=dNVEKditferent yidet @asictieordemhapnb addikdrMBERT, to detect
g;(ﬂNDPK dag Ter m nalyé%‘r@_ansfer ase (TT), 8.®RNA-dependent
DMV@)&“?@FQME’ QREFNIGIONBNA dependent DNA Pol yner ase
FigukNA $TK)médmesrhénticap@atyl o tHeMbshpatsrding fo thea@@dR@6EK (As), using 2d
i nhi bition, B, dephosphorylation by the enzyne o
De o R¥UAY HHCH%@"{OP@;EH&@’BNHE%A ampuTs. @?Cfrcﬁi{@r%a@1 microlitre,
'Vbdfés'pé@ttv'e%[‘aﬁ&&or?élé(tfﬂn%iﬂ?th@W&lﬁi@éh@?ﬁ-I@N(mgb.em i de
anal ogues A. Nucl eosi des R-Substitution Conpound
Abbreviations

4-MUP 4-Methyl Umbelliferyl Phosphate
AIl(OH); Aluminium Hydroxide
AMPPD Adamantyl 1,2-dioxetane aryl phosphate
Alkaline Phosphatase: EC 3.1.3.1; Orthophosphoric-monoester

AP phosphohydrolase (alkaline optimum)
ATP Adenosine 5'-Tri-Phosphate

AZT 3’-azido-3’-deoxythymidine
BrdU BromodeoxyUridine

BrdUMP BromodeoxyUridine Mono-Phosphate
BrdUTP BromodeoxyUridine Tri-Phosphate



CH3 Thym dine | |odo-deoxyUridine Br BronodeoxyUri di ne

F Fl uor o- deoxyUri di ne H deoxyUri di neB. Nucl eoti de
wohmw/Phies phat es R- Substituti on Conpound CH3 TRETASE2006/000246

| dUWP Br BrdUwP F FAUMP H dUMP C. Nucl eoti de

Tri - Phosphat es R-SubstitutionlConpound CH3 TTP | | dUTP

Br BrdUTP F FdUTP H dUTP D. Azi dot hym di ne

S{ ?Sﬂbstitaﬁrélﬁml Sonpdunid N3 AZT Figure 3. Capacity of

[ ent yeast extract concentrations together wth

F(PEfAte% det%%%ﬁWM'B%EﬁE}dUW concentrat i o%s. Figure 4.

S- DKT neas Withigheitelapaci ty of the assay according to

t [ hventjon (LA40 usi ng 2d tract incubation and

t%@“ib(?ffer%ﬁ%yléﬁé}ﬁﬁ%‘?ﬂyiar@g@?{ogﬁié BOUME®L microlitre,

r € ICt | VelillylematiarnioeteedsgetioacisM th the Prolifigen(r)

URSE | 1 er Rt S g oD T T sy apgetio acd

AEERBA Adarmirysie Linkeddinmueba@Buebant Wssgphosphat e

FdU Fluorodeoxy Uridine

HIV Human Immunodeficiency Virus

HRP Hydrogen peroxide oxidoreductase EC 1.11.1.7

IdU lododeoxy Uridine

NdK Nucleoside di-phosphate kinases: EC 2.7.4.6

pNPP para-Nitro Phenyl Phosphate

PSA Prostate Specific Antigen ‘

RT Reverse Transcriptase;RNA-directed DNA-polymerase: EC:2.7.7.49
SIVRT Simian immunodeficiency virus reverse trancriptase

TK Thymidine kinase: E.C. 2.7.1.21; ATP: thymidine — 5’-phosphotransferase
TMPK Thymidylate kinase: EC 2.7.4.9; ATP:dTMP phosphotransferase

TMP deoxyThymidine Mono-Phosphate

TTP deoxyThymidine Tri-Phosphate

dUTP 2'-deoxyUridine 5'-Tri-Phosphate

Example 1: Preparation of kinase extracts from the yeast Saccharomyces cerevisiae

which complement TK activity

Yeast extract containing complementing/rescuing kinase activity was prepared
in collaboration with the Uppsala Yeast Resource competence centre
5 (www.yeastlab.vbiol.slu.se). Briefly;
Preparation of yeast cell extracts.
200 mL of Gal-medium (1% yeast extract; Bacto™Yeast Extract. DIFCO; 2%

peptone, Bacto™Peptone, BD; 2% galactose (Sigma) and 2% Agar (Bacto™Agar; DIFCO)
was inoculated with fresh Saccharomyces cerevisiae strain G116 (genotype: MATa ura3-52
10  his3 leu2::pLEU-lexAop6). Yeast cells were grown over night at 30°C and allowed to reach a
density of ODgoo nm of approximately 1.2. Cells were next harvested by centrifugation at
230XG for 5 min at 4°C, using four 50 mL Falcon™ polypropylene screw cap tubes. The
pellets were each re-suspended and washed in 40 mL sterile ice-cold MilliQ™water and
again centrifuged at 230XG for 5 min at 4°C. MilliQ™water was decanted off and discarded.

15  Cells were next re-suspended in the remaining MilliQ™Water by pipetting. Each yeast
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Al kal i ne Phosphatase: EC 3.1.3.1 ;

Ot hophosphori c- nonoest er AP phosphohydr ol ase
wolabdeabirsg opti mun) ATP Adenosi ne 5' - Tri - PhospRarSEZMd000246

3' -azi do- 3' - deoxyt hym di ne BrdU BronodeoxyUri di ne

Br dUMP Br onodeoxyUri di ne MonolPhosphate Br dUTP

Br onodeoxyUri di ne Tri - Phosphat eCSF Cer ebral Spi nal
sudpeniidon ENe 90 mEFabnMdNDrépyiate dalely Bhg fubes (uird»010.8g per 2.2 mL

.EDCC 1-et hyl - S- -di net hyl am noRro yQOcar hodi j m de EDTA
migEpipP chaIcHH Grit d2RSRUB) Wae TanTeTed I g 2Rl Screw cap microtube,
whithWeay w&gﬁédoséfareaéadﬂ@echsyéaﬁtsbﬁddnsmn,NarM SéntiifogéRACBI0XG for 2 min

acid ELI SA Enzyne Linked | mmuno Sor bent Assay

FdU
in relg reriB 48P ) URSBRINBY Male WRERPUresholh 8ad fiserrdgeyRemaiging pellets

2 r0X} | : i
e S oo 2 Sl b b o

of fhe 222 mLanieratiniieR Gelis werd subseminntly storbatpREte iAo preparation of the
: (fic Antigen RT Reverse Transcri ptase;
oo BRI B PR

pol ymerase: EC.2.7.7.49 SIV RT Sim an
. b RACAtiM e trancriptase TK

%R%cb .tIM C. L o1, §'. 21 ; ATP: thym dine -

5' - phosghetyeastsiel palias WesfekpUllay 89-2§1 G uetilicompistely B@wed

A 4.9 : dT, ho transfer. .

Odsr) 1hond 40 RO R aLaHERE PR Bainy i the et exract
preparatich psgdeaite. AUEEbsEquerioxyrinwadipeefofmedrini a ¢did squinafaeility (8°C).

Example 1: Preparatjon of Kinas xtracts fromthe .
To s8R0 8 at cHEPO G RL TG0 & HE Sk st el appreximately 05
peldat tvbNinies of 3X Breaking buffer, adjusted using the microtube volume surface indicator

(1X Breaking buffer see Table 1). Next 1 mL of Zirkonium beads was added (mean bead
diameter 1 mm; Biospec Products, Inc., Bartlesville PO Box 788, OK 74005, USA). Next
tubes were completely filled (almost overfilled) with 1X Breaking buffer (3XBreaking buifer =
Breaking buffer diluted three times with MilliQ™water) and carefully and tightly capped.
Tubes were loaded into a Mini-BeadBeater-8™ machine (Biospec Products, Inc., Bartlesville
PO Box 788, OK 74005, USA). Bead beating of yeast cell suspension was run 5X for 1 min
at each beating with cooling on ice bath (0°C) for 1 to 2 min in between beatings. Cell debris
and beads were subsequently removed by centrifugation in a microtube centrifuge at
10000XG for 2 min. Supernatants were transferred to new 2.2 mL microtubes and
centrifuged at 10000XG for 5 min. Enzyme-containing yeast extract supernatants were

aliquoted at 10 pL into 2.2 mL microtubes and subsequently stored at -80°C before use.

Table 1. 1X Breaking buffer

Ingredient
Tris-Acetate 150 mM
Potassium Acetate 50 mM
Glycerol 20% viv
EDTA 1 mM
DTT 1 mM

Complete protease inhibitor tablet (Roche Inc.) one tablet to 75 mL™

MilliQ™ water to the required volume
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Yeast extract containing conpl enmenting/rescuing kinase

activity was prepared in collaboration with the
woppsabais¥east Resour ce conpetence centre PCT/SE2006/000246

(wwv. yeast| ab. vbiol .slu.se). Briefly; Preparation of

yeast cell extracts. 200 nL ot3 Gal - medi um (1% yeast

extract; Bacto(tn)Yeast Extract. DI FCO 2% peptone,

ExBaploft wvm‘fmreﬁﬂed%g@;_mw t6Mﬁﬁ)~|erJT MMUMP

ur a3 52 h| s3 | eu2: pLEU—I eonp6) Yeast ceI I S vvere
gr own O\hemlsnmgiehrr@ht 36asic Redcitdn Mixkae irobuffeacbntaining reagents listed

. nsity of 00 nm of approximately 1.2. Cells were
n ‘ﬂa@ Nyﬂs\}'éggjg by centrifugation at 230XG for 5 mn at

i BB e A O R

vvashedll anterllelce col d |kl tmwater and
agai n cé'ﬁf? Bed at 230XG for SFH:H# 40C.
Bidvriid PIdpaAbWRESIH Was decanted ok afid drscarded. Cel|'s
were next re-suspended in the renaining
Oligpnudlegtideipiees foddy pi petti ng. (Eéahug&relast suspension in
m _ Fal con(tm polyprop screw cap tubes
Sp% Sﬁg 0.8g per 2.2 nmL m cro%]%en',ﬁ Sarstedt (Cat#:
Spéiniad4. 006) was transferred topamM2 nL screw cap
Tm crot ube, which was wei ghed before addi ng the yeast
Euspensn on, and centrifuged at 054G for 2 ninin a
Mgep) d room (8C) Renai ni ng wat ¢5 owsq poured of f and
di scarded. Remai ning pellets were wei ghed (approx. 0.4
EQAer 2.2 nL microtube). The wer§mMwas marked on the
t\$ of the 2.2 nL m crotub S were
Tr@bbsgguently stored at -800C pg?or@e%’ preparati on of
DTithe conpl ementing extracts. Prapaniti on of
S| | ementing yeast extracts. OThe gast cell pellets
e put at 25-28C until conpllt%EMy t hawed (between 15
MilgQo htepl N) and wer e t henih&eRfuired valiniece bath prior to
the yeast extract preparation procedure. All
subsequent work was perfornmed in a cold roomfacility
(80C). To each 2.2 nL microtube containing 0.4 g yeast
cel | peilheBagisReagietiMadie dxa Ruffen wasprspgyefiom ﬁ@?bﬁﬁé@tlons from

oo RSB R 6L, 08 VB BN 0081 B osin
lmmqblllmelmol)&rﬁnﬂ_hrcé pEitekweriewset)beads was added (nean bead

di anet e o I R

0T el B AR RTeR A 2 5, L (R B o
usd. Iﬂhb@trﬁalmefnfememfutéd i) fold étépsfléhdﬂﬂi‘ﬁ{.( bﬁlgg bﬂo{fﬁécﬁfcentratlon was

Br eaki n er u utea.t

acdqiiRd o R TP 0 B BB Ol R1C UM Y Seriey oter o 10-foi
staftipRed.3 X Uhag aneeadihgated x 106 v Tenop EsaeBeatid cobfespdnded to a
concen{;atlon é% egs t%arF]) rmot lé%txgmp e descrlgeé Lr%%\élraltlon The highest
concentration was added to the wells in column 1 of the 96-well plates and the next

concentration to column 2 etc. Also a column without BrdUMP was included in each plate,
which thereafter was covered and sealed with plastic adhesive tape (Fasson S695, cat. no.
SH 236269, Nunc Denmark). Then all three plates were incubated at 33°C. The 1% plate was
washed after 3h of incubation and then put at —20 °C. The 2™ plate was washed after 24h
and put at —20 °C and the 3" plate was washed after 48h of incubation and put at —20 ° C.
The plates were removed from -20°C and washed by four consecutive submersions into
4X1L of Wash-Buffer pH 8.6 (3 mM Tris-HCI, 0.01% Tween-20, 0.5% Triton X-100,0.25%
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PO Box 788, OK 74005, USA). Bead beating of yeast cell

suspension was run 5X for 1 mn at each beating with
woaaleioagisen i ce bath (00C) for 1 to 2 min in beCWSEZN06/000246

beati ngs. Cell debris and beads were subsequently

removed by centrifugation in &microtube centrifuge at

10000XG for 2 mn. Supernatants were transferred to
EtQEWCaidTedh AB,dSppsalacdweaed). dre otder fangsubliae wﬂ:@ﬂﬁ:@a@i BotUMNP into the

so féaa,ﬂbi%ﬂg){c rgxtc%r:_ Pn?%ya;(a; ﬁ(ﬁﬁpﬂ% st %@ § %tga% 3n S5fi-Braump

mcmmblseaﬂtmtlbbcw KRTapreduai Trade0BIS, BafidiTechi#8, Uppsdla, IwedeX) was added

ff di 150 niv
to pasre] She HeURied REB0 i & 3G STHeTiass ool rashpctpmiour
coAsdtMivesudnesrsions MiteASH. oﬂWe&h BOﬂfertp&tDB 6t(3 (R Thie-HG1c0.D 1% Tween-

O RSB, L2t AT S Sy R g 125

mitrolitrd OLdIetionvddntaitily pNePesobstaﬁ@I ompmLBugmM MgCl, in 200 mM of

Tri é—@p&g Y atl Ondgqn)ﬂ)pep éﬁloﬁ'ﬁ I%ge)éblg%rgmso i%d%ggc?ogn temperature.
ThB@%bﬂbaﬁcé\/hmpgogwba r&}_lrkftél‘éﬂ vEBE SVl Migrd ERECE A rédd%li' Qéing filter with
in Tab was used Basi ¢ Reaction M xt

2 yRVBXFIISI Poio IS 485 ARRAESRALGM AaGH Bt aP SRPTAIETent intervals for
upk®pgn. Bis-Tris Propan buffer pH 7.5 20 4 m\/l
A i gonucl eotide prinmer (odT) 0.08 nyg/ per m di ne

nmM Sper Milge&bgorbangs afigs omis rﬁqﬂuﬂ@@pQ sgi@tr@tqﬁ\jrg@-pgc@ agéprbance s at

| anmt%—rr reh@Rg Amé Joht or@ackanel vrHdTabsérsandk préseRiwhs R4 plotted against

the amount of yeast extract used and against BrdUMP concentration. From Fig. 3 it can be
seen that the signal increased the more yeast that was used. BrdUMP concentrations down

to 1.3 x 10""M, were detected, see Fig. 3.

Example 4: Capacity of the presented BrdUMP detection system to measure s-TK

activity and its correlation to radioactive TK assay.

For this experiment 20 different sera ranging from normal serum TK activity
(e.g. <5 U) up to very high TK activity (>800 U) according to the Prolifigen® TK-REA (Cat#
324250/50 tablets, Diasorin S.p.A, Saluggia, ltaly) were selected. The Basic Reaction
Mixture in a buffer was prepared according to Table 2, however, in addition BrdU giving a
final concentration of 2.5 x 10° M and yeast extract were added to a concentration 12X lower
than the highest concentration given in Example 2. 125 uL of this Basic Reaction Mixture in a
buffer was added to each well of a 96-well plate holding immobilized poly-rA.

Sera were serially diluted in 5-fold steps starting at 1:5 and ending at 1:625 in
Basic Reaction Mixture in a buffer. 25 pL of each serum dilution was added to a well in the
microtiter plate holding the Basic Reaction Mixture in a buffer, i.e. a volume corresponding to;
5,1, 0.2, 0.04 uL of each patient serum was analyzed.

The plate was next sealed with plastic adhesive tape (Fasson S695, cat. no. SH
236269, Nunc Denmark) and incubated for 2d at 33°C. The plate was washed by four
consecutive submersions into 4X1L of Wash-Buffer pH 8.6 (3 mM Tris-HCI, 0.01% Tween-
20, 0.5% Triton X-100 and 0.25% EtOH, CavidiTech AB, Uppsala Sweden). In order to
visualize incorporated BrdUMP into the solid-face 100 uL of a tracer (AP, i.e. alkaline

phosphatase conjugated to an anti-BrdUMP monoclonal antibody, RT product Tracer HS,



10

15

MITiQtm water to the required volunme The Basic
Reaction Mxture in a buffer was prepared from stock
weabustoworss from each conponent wher eupon 100 nPCWaE2006/000246
added to each well of a 96-well plate holding
i mobi | i zed poly-rA (three pl&tes were set). Yeast
extracts were thawed at 22-25C and then put on an
Cavid&eohiAB, pippsalat Swersn) wikedded toaestchweedl asdrthaplaje was then incubated

for bR PACe ol iR P i arRneB lo i Bnee it supersgns o

4Xt hef WaspBugecpH Brad@vRMVTais-H@ly 081 by Twiedri2@&d.5% Thiferf XH100 and

o BhaElp Ldtsnh Ap st inioh Rt Plgsaing dha ahat AePlion
coraa%gl ENFP bildirate0. 6 egnetx BiRpll @MLofdR§EIs 208 thi o PAS-RIOLOPH 9.8 was
ad@%{e@hl %E?/\(S?ﬁl Cr?pgﬁg%t\&%t l}mglgqaéchgtargﬂrg%rhge%gﬁgv@he Rbsonbance at ODgps5

waQ%C;%ﬁt@Ferda&lthoé‘S?\% RS MPKE EBA ?eadﬁl‘ 68In mﬁfll@&'\/ﬂfﬁb LU I0\!%1lvl:‘,length set to
was i ncluded in each plate, ich thereafte

w1RAGS aid weseBlimm aieadhed iR @ﬁﬁrmdamu the aHﬁé’@%tr@ta@@d ‘hereafter at
d,ﬁ@Féz}ﬁﬁ%}VQ@% upddt24nno. SH 236269, Nunc Dennark). Then
hree plates were incubated at 33C. The 1st plate
vvas vvas Hea aksereancs a4H MiAcedsting Wareawdtresier fom e%&h abggrbance’s at
an %ter?@gdlgé‘ﬁmglp%h?fdﬁ@%cﬁ‘@%h %e%%ﬁal%hxv&@%é&l@ulﬁéd t2R405 per h
C and t

_ 1 the 3rd plate was washed after
usipg ceasigsomthimieseading range of the ErtH§Aﬁ?%ﬁeésT%rﬁéulFSefﬁbv@oPaﬂent sera

usnﬁgqgﬂ %gl{'u@r}g#ﬁb%ﬂ eﬁ’% lrllfjgtﬁt%& gﬂsigc n%h%l%l tgié‘ E&?&rﬁénﬁ’d&% are related

to theddhactity preseotTn themeraaqcmn@tczﬁbw@hmdlqﬁcm Hquﬂgen TK-REA

u
(Caf A5/ SYRARRY DAL ER éb&fég.% R # Ehé ?is@ggg?%’g%trong
conreletlorabdtweem‘daemespa@aoayw todhg inysntieh angd the existing Ridinggive

%@B&@Lﬂa pagntibody, RT product Tracer HS, Cavidi Tech

Uppsala, Sweden) was added to each well and
i ncubated for 90 mn at 33 OC. The plates were again
washed by four consecutive subnersions into 4X1 L of
Wash-Buffer pH 8.6 (3 mM Tris-HC, 0.01% Tween- 20,
0.5% Triton X-100, 0.25% Et OH Cavi di Tech AB, Uppsal a
Sweden). After washing 125 microlitre of a solution
contai ni ng pNPP substrate 0.5 mgnmL," 1, 1 mMMCl 2 in
200 mM of Tris-HCL pH 9.8, was added to each well. The
pl ates were incubated at roomtenperature. The
Absor bance at OD40S was registered with a Syva Mcro
Trak(r) ElIA reader using filter with a dual wavel ength
set to wl=405 and w2=630 nmafter 5 mn and after
different intervals for up to 24h. The absorbance
after 5 mn reading was subtracted from each
absorbance's at any later reading tinme point for each
wel | . The absorbance's present was then plotted
agai nst the amount of yeast extract used and agai nst
BrdUMP concentration. FromFig. 3 it can be
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seen that the signal increased the nore yeast that was
used. BrdUWP concentrations down to 1.3 x 10 11M were

wdebwmveds see Fig. 3. Exanple 4 : Capacity of PCISE2006/000246

presented BrdUWP detection systemto neasure s-TK
activity and its correlation 19 radioactive TK assay.
For this experinent 20 different sera ranging from

Referenaés.serum TK activity (e.g. <5 U) up to very high

TK activity (>800 U according to the Prolifigen(r)

TK- REA (Cat# 324250/50 tablets, D asorin S. p.A

Saluggia, Italy) were selected. The Basic Reaction

W xAmeg Elias 8. buniddrrikasen Slaffpardamenatar DeoxyribondadrsieXinases.

ho ggfl\igF y iving a final concentration

V\SN%F”aCi@e LL%}%?? gxtract were added to a

concent ration 12X | ower than the highest concentration

%léf%ro\e/\nzﬁ)%gnigélﬁpeer é‘%ﬁ? W&(—Rg ptal?érrct E%ﬁﬁqd%?&étb%nmg dTK

964amehtyrm actmthehwuwthuemtm&%@éa Bo|1906A.988§rE@2ﬁ30401 EP filing

I ed in 5-fold steps starting at 1:5 and

?%gJ%Qéjié%stZS in Basic Reaction Mxture in a buffer.

25 m _ of each serumdilution was added to a well in

?Ahé (mo%tgtJ'éekal%%éérec?%db%rﬁ rI‘lﬁ Fﬁaﬁ%ﬁoeﬁﬁcg}&? G.p tterson.

STUPE a5 b er, 1.€e’"a VolUne CorTe pondi ng ?o,

5 A])plic@ttian oDadi vitro assihay dercieryrathyeriding &inase:weasults on viral disease and
B ool npliah HRBCHRK SERac ol P plasti c

ve ape asson ‘cat . H 236269, Nunc
Denrmr k) and incubated for 2d at 330 The plate was

%éﬁb%v@%e g)i'_? %Rggr ELI%M%&%@% 5‘1{08@ &eéé&wwme kinase in

O Bétchraspimal ’r)(ud.G’OptatanhaI)“rﬁéﬂ(eEtf@-ﬂ;ralﬁaunndrsTAcﬂa NeBjrochir. 73:1-12,
g%a Sweden). In order to visualize incorporated
into the solid-face 100 nL of a tracer (AP,
.e. al kaline phosphatase conjugated to an anti - Br dUWP

Bﬁgﬁﬁ aeﬁ: K”‘ W 'npagig)fs S\Tg%rﬂagg%gﬁ{rg d%%%{]nal_@’a?% ad gbr-g%g Ue marker of

pl hemamlddhmhgnamba‘tlmbyédrM&DSm Mh9e MaB 5a(1-4)TtH226.

pl ate was washed by another four consecutive

subnersions into 4X1 L of Wash-Buffer pH 8.6 (3 nM

IBr Eskssiah B.,HdgbesgTMe &lim20uys B., Bundstidno 6., )Graf@witmd SOargbR&llander

25 RS R Py BT s ProdhS e €L b HodiRE Y base. Acta
rTgRbd[bl Oncdl. 2M&-7\giGB32, 200 mM of Tris-HCL, pH 9.8
was added to each well. The plate was incubated at
roomtenperature. The Absorbance at OD405 was
ﬁ' eljaghierg ed, Gvohbwitz SPy &ildndecA. TKakdnder EIFA SiemtesoruBi, 8gndstrém C.
|It dual, wav.el engt h. set . to wi=405.and_ w2=

i B S Sl IR e GG st R Bu L bar-sao,
theﬁ&ﬂafter at different intervals for up to 24h. The
absorbances at 5 min reading were subtracted from each
absor bance' s at
8. Morgan M.A.M., Cooper E.H., Bailey C.C., Gronowitz J.S. and C.F.R. Kallander.

Serum deoxythymidine kinase in acute lymphoblastic leukaemia in children.
TumourDiagnostik & Therapie 6:155-158, 1985.

9. Rehn S., Gronowitz J.S., Kéllander C., Sundstrém C., and B. Glimelius.
Deoxythymidine kinase in tumour cells and serum of patients with non-Hodgkin
lymphomas. Brit.J. Cancer 71:1099-1105, 1995.
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any |later reading tinme point for each well. The A405
val ues were recal cul ated to A405 per h using readings

weizbdsioaitske readi ng range of the ELI SA reader . PTISE2006/000246

results for the patient sera using 1 m_ and 5 m _,
respectively, are illustratedlin Fig. 4 where the
absorbances are related to the TK activity present in
1mesiumfen1@oac3; Ok #liangert ©. FtémaﬁB@ngmgi%l?Klganﬂegwcbhdd .S. Gronowitz.
i figen(r TK—REA H 4250/ 50 tabl.ets asor
vl B b dp oAty g KPAes o penRguls HLjeR S
cosheJl Abematdpaveiseaaneogsmsay according to the

i nvention and the existing radioactive Prolifigen(r)
TK- REA. References. 1. Arner, Elias S. J. and Eri ksson

$11 Afdteaha HRHERIBY S31Grbrewid J.89Noelk'ads U dendBSnbi#ss®n. Deoxythymidine
mac, Ther, 67(2).: 155-1 86. 1995, onow tz L S ,
KR e SRy o Rraslic b Basarco i, TS PRpLE, 28:15:19, 1996
determ ning dTK i soenzyne activity and use thereof.
94923. . Pr.. 14.05. 1982 401 AL dat
6. G056 Sy BEepNR: 2105 o PENERRY S Bipdie.Ch SIBh 8., and CFR
Di gandraler Oﬂmcal@ﬁbﬁr@loﬁcal&ﬁﬁ?k&s dPetdgersmd rprog@qmplsi af atriatizell lung

¢ ceftees (O0E AmaiRbelSinaife RanrmanePead) F90E rans.

Int.J. Cancer, 33:5-12, 1984 4. Gonowtz J.S.,

Kal L and C F. R  Ha r Per
(8RSt G hnBAR, RoblspBR Bon St RBY Blegay i oot .
potraphidale kimevekeimmdrdassdyaipotanial markécioablidast extlcer. Cancer Detect
73 1-1 i S, Naito K, Yamada K. Serum
degﬁﬁ)ﬁé99r%2$aé8ﬁl5nase as a progressive marker of
hemat ol ogi cal mal i gnancy. Nagoya J Med Sci. 1990 Mar;

( -4): 19-26. 6. Erj on,B. ber Gllrrellus
A% et TN Cheang i EpmgarsH AT srp e Tof Feridh
Se aumytrlrwmnde Rinaké. VRfss AP gl taP1a34d; 3(RRT0LRI3 i N
Hodgki n's di sease. Acta Radiol.Oncol. 24:167-71 ,

1985. 7. Hagberg H, Gonowitz J.S., Killander A,
ia| barmes, Lindh M, Bharesss RNGRassi SUEHIS$dr0B) Sansitivd nGnradiometric

e o b e S Sab R235a 1 bRl By R o dps Sepisoo):1597-
Cogperedubtto04Bai 6y CC, G onowitz J.S. and C F. R.

Kal | ander. Serum deoxythym di ne ki nase in acute
| ynphobl astic | eukaenmia in children. TunourDi agnosti k

&GTMSQDF? B6Tﬂ:55e\1&@pmérﬁ&5a T tuleh maRer systedn fnicarcer diagnosis,
K . ; .
sta’gmgaande’l[rne% menct: mon%gﬁng h%ggascsubn%{%gd %r thC(;aI cljergf‘clael 8f$ doctor of

philosophy, University of Ulster., 1991

17. Chaperon. D. New recombinant host cell line comprising a thymidylate kinase gene
and/or thymidylate synthase gene that have been functionally complemented by at lest
one functional homologue of an other organism, useful in activity testing.
W0200411627 Pr. 25.07.2002 US2002398948. PCT filing date 24.07.2003.

18. Ekstrand D. H. L., Awad R., Kallander Clas F.R and J. Simon Gronowitz.
A Sensitive Assay For Quantification of RT Activity, based on the use of Carrier Bound
Template and Non Radioactive Product Detection, with Special Reference to HIV
Isolation. Biotechn. Appl. Biochem. (1996) 23, 95-105.
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Deoxyt hym di ne ki nase in tunmour cells and serum of
patients with non-Hodgkin |Iynphomas. Brit.J. Cancer 7
wa20@991158 105, 1995.10. Sinonsson B., Kal | andePCTSE2(86/000246
Brenning G, Killander A and J.S. G onow tz.
Eval uati on of serum deoxyt hyni&di ne ki nase as a narker
in multiple nyeloma. Brit.J.Haematol. 6 1:215-224,
1985. 11. Letocha H., Ekldv S., Gonowitz J.S.,
Norle'n B-J., and S. Nilsson. Deoxythym di ne kinase in
the staging of prostatic esclamesarci noma. The Prostate,
29:15-19, 1996. 12. Gonowitz J.S., BergstromR , Nou
E. Pahlman S., Brodin O, Nlsson S., and C F. R
1. Kalditaider deteininationl ofamanigiae &lnage ak) aetivikg irsa biblagicatgample
and . pr sis_of small cell lung cancer (SCCL): A
COFHJBH'SE'PQ/'%%S PS %nal ysis. Cancer, 66:722-32, 1990. 13.

codaey, n a bbntlatneP@chénEh_? E sﬁ@é@ Ei@érid_@drpoﬂ/@clbhﬁm‘s da(ﬁ);imer or
ine kin
teriplie AT ol Ul B & RaR R POy Dt D cprising the
foll iRy -corpohentd:d Agri- 8t-técﬁ:ed kmgle‘.iﬂwndédi-lpowmclé&ﬂdeaseﬂnglplate and/or
i n-house  assa
origel 2y ety RSy RLABaROREr ByEa5e Baiter SEGte. aposphate donor, 2
nudedtidk pbBPhekBingnzihe vard dkinbsdelizyMe douraerdevold d® TK activity, with the
on_S. SﬁESI tive nonradionetric nethod

b'ofo(gfcalj%alr%ﬁ"ﬁ’l'ﬂ?%%f‘% ’H'ix ©kinase 1 activity. CI | n

opt}g[nﬁﬁ?f Wég{g# %ep cgj%ga E.E% 6%g}ov§%?ﬁ—a§laaﬁerd] 1ap éoIn components

deteAihmRig the émanmrmdﬂnf&@mms nudéaidentating haepdhaeporated into the
ses sr bmtted for the degree of doctor

solfreuihes SUaRY PR G R G St er -, 1905 17
det@hﬁaﬁﬁ—‘ﬂgQﬁe TR.achi@ty gressnthi thabioldys sa‘-rablle ftorm theczomguit sf ingorporated

| at e kj nase gene and/or thym dyl ate synt hase
m°§l£ Qd?ﬁ’éb{ LHZE'RP(?J&een functional Iy conpl enented by at
| est one funct| onal honol ogue of an other organi sm
eful act . 0041 1627 Pr .. ,
2. 35S i oA TP FTEGP FMoEF §7+ass and wherein

the]&terﬁkﬁétfoardﬁﬂ@ arhburlt of mé&@dra‘iéd miaifie@aeety riicknside made by
i nron G onowi t 7.

ad@%}ﬂ thejincubated rgixtugera }ggere\;il g tyﬁ’gé%ﬂx%wq% RHinjty for fhe modified deoxy
nu@@éd‘ d@éncﬁ@ét@ﬂmﬂ]ﬂﬁlﬂheﬁérﬂom@f N@ﬂlfl@ddileogcmwo}’e&)si%feddaﬁtas been

ection, ef.erence to oIa i 0
IoEPOTGEHAY URFETNG BE AR o GUB5 epdebejsd SBREiSsEIe vityne aid o
theebdod for determ nation of thym di ne kinase (TK) .
activity in a biological sanple conprising the steps
of

3. The method according to claim 1, wherein the kinase enzyme source is selected from the
group consisting of a mammalian cell line extract devoid of TK activity, a fungal cell line
extract devoid of TK activity, a bacterial cell line extract devoid of TK activity, @ combination
of thymidylate kinase (TMPK) and Nucleoside di-phosphate kinases (NdK) from purified
mammalian cell extracts, a combination of TMPK and NdK from purified fungal cell extracts,
a combination of TMPK and NdK from purified bacterial cell extracts, a combination of
recombinant mammalian TMPK and recombinant mammalian NdK, a combination of
recombinant fungal TMPK and recombinant fungal NdK, and a combination of recombinant
bacterial TMPK, recombinant bacterial NdK, and any combinations of TMPK and NdK from

the mentioned sources .
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contacting, in a container containing a single

stranded pol ynucl eotide as a priner or tenplate
watimobedst o a solid surface, a Basic Reacti onPUKSERN06/000246

in a buffer, conprising the follow ng conponents: a

non- attached si ngl e stranded Pbl ynucl eotide as a

tenpl ate and/or prinmer, a nodified deoxy nucl eosi de as
4, PhekinBoe acbarding t6 dlash Bakhereh thé @Bpbaterzytwsourcalis a yeast cell

nu?leotide pol yneri zi ng enzynme, and a ki nase enzyne
extegir ce devoid of TK activity, with the biol ogical

sanpl e, incubating the m xture, optionally washing the

i ncubated m xture to renove non-attached reaction

onponpent s et erm ni ng the. unt .of.nmodi fie i
5. i PeBoR ecorie e eonhrRi PR P e S et fd SRtds
SastHar@mnpceatdepalsigb. pri mer or tenplate and determi ning

the TK activity present in the biological sanple from
t he anmount of i ncorporated nodified deoxy nucl eosi de.
2. The nmethod according to claim , wherein the
6. T b thiod chcobrdingrie ang ona sheldinsmds wileareinrihe medified nucleoside is
determ nation of. the ampu of incaor.porated nodified
deﬁve@(gjgpnﬁﬁ&f)%%‘?c’@g'qgg' 'ﬂ%@@e%éeoé%@f]ﬁlég%@gt he i ncubat ed
m xture a | abeled affinity nolecule with affinity for
the nodi fied deoxy nucl eosi de and determ ning the

f i fi ! i J ord s
7. BB sl SR i A4PSe bty PRI ruccosive
seleetbée Irf]rerh théfr?iraéua gonsistieg of Baromoﬁbc_)xwh?idm;fﬂ letl;dfé?%m«tyggdlgleln e
3. The nmetho gelaiml,
Flué)ﬁoﬂf%y%rb' T nqa\g%g@?%%ﬁggﬁpﬂoem the group consisting of

a mammalian cell line extract devoid of TK activity, a
fungal cell line extract devoid of TK activity, a

8. co?r%]%{hio :ac‘&gﬂd#ngltthgﬁirg?}, g/?gllekndtﬁg %éﬁ(fﬁb%@xgﬁg&é’égﬂe is@

rnation o I nase
Brovoodemagliidingli - phosphat e ki nases (NdK) from purified
manmal i an cell extracts, a conbination of TMPK and NdK
frompurified fungal cell extracts, a conbination of
TMPK and NdK from purified bacterial cell extracts, a _
9. Tharivethadiagnomiingrte @owrione ahclaimsnhaBi whereirke gald surface is a plastic
Suﬁ&ﬁpﬂbinant manmal i an NdK, a conbi nati on of
reconbi nant fungal TMPK and reconbi nant fungal NdK,
and a conbi nati on of reconbi nant bacterial TMPK
reconbi nant bacterial NdK, and any conbi nations of
T - t Wal¢ ; thieebii
10} 18 o ol ceinl W o R ach o e IR ieRttor plate
is a yeast cell extract. 5. The method according to
claim4, wherein the yeast of the yeast cell extract

111 PreXAEHRA BBYARS 15 BlfM HSAGrein the solid surface-attached single stranded

polynucleotide is attached via its 5’-end or immobilized using imidazole in activated plates.

12. The method according to claim 1, wherein the biological sample is selected from the
group consisting of blood, serum, plasma, Cerebral Spinal Fluid (CSF), pleural fluid, ascites,

tissues, cells and extracts thereof.

13. An assay kit for determination of thymidine kinase (TK) activity in a biological sample
comprising in several separate containers

a solid surface-attached single stranded polynucleotide as a primer and/or template,
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6. The nethod according to any one of clains 1-5,
wherein the nodified nucleoside is derived froma

woanteopidadi ngly nodi fi ed deoxy nucl eosi de. 7. PTISE2006/000246
nmet hod according to any one of clains 1-6, wherein the
modi fi ed deoxy nucl eoside is 3&lected fromthe group
consi sting of BronodeoxyUidi ne, |ododeoxyUridine,

a nioh-atta oltkebstydle istfamdedgrudly nvcleylidtexoy Tdmypiatdi ame/or rimEne
nethod, accaording.to claim7,_ wherei he nodifi ed

a RS 4Ry Blelided S BMBnihéonit i elele’S. "The et nod

a phogpitatk dgndrp any one of clainms 1 - 8, wherein the

a soll iﬁl surface.is ayg_ll astic surface. 10. The nethod
NUEleaiqs RYYPSTZNGPIAYES: wherein the plastic surface is a

a kprlaas ehzyme sowrtée tHevoig bETIE activity, allde net hod according to
ne aim1l, wherein the solid surface-attached single

abit"*"anded pol ynucl eotide is attached via its 5 -end or

i mobi i zed using imdazole in activated plates. 12.

The neth according to,claiml wherein th
14,116 SpLaF «35ng ¢ et £ Rulorany PRI felsfrence T for
stagoarglizatiomof thé absayod, serum plasma, Cerebral Spinal

Fluid (CSF), pleural fluid, ascites, tissues, cells

and extracts thereof. 13. An assay kit for
15 0Rtecdszan Kit botordihg tdyiaind i Bieadkitioaslly doftfrisimgtdneidr geveralamicrotiter

ool o S R e S B BBk e i
pol ynucl eotide as a primer and/or tenplate,a

16, B e LRGSR A T4 HauPRrN G oqwaR PO Iepalsd ity grolecule

with aiinipfe aanayified dedxyinualeesidé phosphat e donor, a

nucl eoti de pol ynmerizi ng enzyne, a kinase enzynme source
devoid of TK activity, and a buffer. 14. The assay kit

cording. to cl.ai 3. ditiaonall Id Sl n .
17 fifEne Bt oo B R, R 8 e Mo SRR Poigaute fap enzyme-
labaksipaffititytconfieatedi ng to claim 13, additionally
conprising one or several mcrotiter plates containing
in one or several wells surface-attached single
stranded pol ynucl eotide. 16. The assay kit according
181 Ohe hssay kitHccardithgtto @lzirh 11y, wieerpini the Bgzyand-tbellédaffinity conjugate is an

anthoel Bl SalelbictoRuerd bl ot Spaln Bitsdaf i 16
wherein the labelled affinity nolecule is an

enzynel abel | ed
19. The assay kit according to claim 13, wherein the kinase enzyme source devoid of TK

activity is selected from the group consisting of a mammalian cell line extract devoid of TK
activity, a fungal cell line extract devoid of TK activity, a bacterial cell line extract devoid of
TK activity, a combination of thymidylate kinase (TMPK) and Nucleoside di-phosphate
kinases (NdK) from purified mammalian cell extracts, a combination of thymidylate kinase
and NdK from purified fungal cell extracts, a combination of thymidylate kinase and NdK from
purified bacterial cell extracts, a combination of recombinant mammalian thymidylate kinase
and recombinant mammalian NdK, a combination of recombinant fungal thymidylate kinase
and recombinant fungal mammalian NdK, and a combination of recombinant bacterial

thymidylate kinase and recombinant bacterial NdK.

20. The assay kit according to claim 19, wherein the kinase enzyme source is a yeast cell

extract.



affinity-conjugate. 18. The assay kit according to

claim 17, wherein the enzyne-labelled affinity
woanjegaise i s an anti body | abelled wth al kal i RET/SE2006/000246

phosphat ase or horseradi sh peroxi dase 19. The assay

kit according to claim 13, wh2tein the kinase enzyne

source devoid of TK activity is selected fromthe

gr oup consisting of a mammalian cell |ine extract

of TK activi.t un cel ract

21, S8 e BimaRodebsdiibi o Absiitah e da e BiRE Hsisag it according t
anglen® bficlaimsTiS -a20 imﬂhé)d;a@osmg:bhmaitohn@ andl/ot paoghosis af ell-proliferation -

. kipase (TMPK) and Nucl eosi de di osphat e ki nases

cisplHRs O St ar L & CrRste S oRR) SRR piags.
conmbi nation of thym dyl ate ki nase and NdK from
purified fungal cell extracts, a conbination of

22t G{{%HM% % ghcgﬂ Qc%%?d r%g%@gg/:égfﬁ rogf;laffrg L n’i&e m(ﬁ?rcthg%]‘sr%iy l%tr?ccordlng to

any byerpigihiatsel 3 ﬁ@tmethalsdreeamg wbtorapdunianerg! newm diddicandidates,

aﬁ%ﬁgg e@é% Otlﬁ]c n@%@%ﬁ%i&a@r@%@ gﬁtl tlﬂé F@fr@gﬁ%{h §1I tﬁyrlfw}o]iqnaesﬁosphates or
interfare with tnuoleicadcid |athdsisnant bacterial thym dyl ate

ki nase and reconbi nant bacterial NdK. 20. The assay

kit according to claim19, wherein the kinase enzyne

source is a yeast cell extract.21l. Use of the nethod

a
23k ﬁfrﬂétﬂé@ g)étu%e ﬂf%e%‘“afpng% 38 orﬁbr“ﬁ)n?igg?@/g?ﬂ%’gﬁ&é Bfﬁea}lsﬁ'rgﬁ'feratlon
dlSdrd@g}n@'sdlsfgﬁsemh @k icagceaid hemipalsgespeckliphumans comprising the

| - 1 ferati der [ S

il acBORldd LR ol PLBRMER T ol B8 gD gy one of
claineg hdd 28ccordi ng to any one of clainms 1- 12 and/or the

assay kit according to any one of clains 13 - 20 in

t he screening of conpounds, e.g. new drug candi dates,

affecting enzymati c pat hways, which nay obstruct the
24 fRmethdddar gse inlilysaering bioopirmusds, @.g.inewedriig cendifaths, affecting

{ . . j .

eni(})\‘rféh@ %Itrﬁ/\‘rayg m&trﬁ%?bgstr gt)‘xg'r?brgfatggﬁgfs {hgﬁwcl)(#ﬁeepﬁ&phgt%s or interfere
witly em:lelpra@ldl Syetfwslsmnmnsmgm;armethpd dicsadigdo apyiohe akclaims 1- 12

lead i : ns,,conpri sing the
an%@?ﬁ%gsgﬁC%f%#ﬁghﬁ%mgﬁg%%ﬁgk%¥rﬂ#ﬁ?néol 12 and/ or the

assay kit according to any one of clains 13 - 20. 24.
A nmethod for use in the screening of conpounds, e.g.
new drug candi dates, affecting enzymati c pat hways
whi ch may obstruct the formation of thym dine
phosphates or interfere with nucleic acid synthesis
conprising the method according to any one of clains
1- 12 and/or the assay kit according to any one of
clainms 13 - 20.




